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(54) UPOSOME PREPARATIONS OF INDOLOCARBAZOLE DERIVATIVES 

(57) The present invention provides a liposome 
preparation characterized t>y encapsulating indolocar- 
t>azole derivatives represented by formula (Q: 
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(wherein R represents hydrogen or lower alkyt) into a 
liposome comprising lipids. 
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Description 

TECHNICAL HELD 

The present Invention relates to a l^>osom6. preparation containing a medicaily useful indolocart)azole derivativa 
BACKGROUND ART 




It is Known that UCN-01 has protein kinase C inhibitory activity [J. Antil>lctics.. 4S. 1782 (1987)] and has anti-tumor 
activity [Cancer Res.. SI 4888 (1991)]. Further, it is disclosed in WO89A)7105 that the UCN-01 derivative possesses 
inhitditory activity on ceil growth. 

In case UCN-01 or its derivative is administered in mo. particularly to blood vessels, it would be impossible to pre- 

35 vent UCN-01 a its derivative from contacting vascular cells and other various nomial cells, as weli. Because the UCN- 
01 derivative has inhibitory activity on cell growth, the contact of UCN-01 or its derivative with normal cells may cause 
certain adverse effects on normal cells. 

In case UCN-01 or its derivative is administered as such to blood vessels, the compound m^ undergo decompo- 
sition in blood or be accumulated in internal organs other than the target, and is thus not necessarily accumulated in 

40 tumors effectively. 

There is demand for a preparation containing UCN-01 or its derivative, which is stabilized In blood and accumulated 
at high labels in tumors without causing any effect on normal cells. 



DISCLOSURE OF THE INVENTION 

The present invention relates to a liposome preparation characterized by encapsulating indolocart>azole derivatives 
represented by formula (I): 
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(I) 



NH 
CH3 

(wherein R represents hydrogen or lower alkyi) into a liposome comprising Ipids. 

Hereinafter, the compound represented l>y formula (I) is referred to as Ckjmpound (I). 

In the definition for the formula of Compound (I), the lower alkyI refers to straight chain or branched chain of Cl to 
C6 alkyl. for example, methyl, ethyl, propyl, isopropyl. sec-butyl, tert-butyl. pentyl. hexyl, etc. 

The indolocartMzole derivatives represented by formula (I) can be produced by the method described in Japanese 
Patent Application Laid-Open PuUicafion No. 220.196/87 or WO89/D7105. Specific exanples of such corrpounds are 
shown in Table 1. 



H 




a) 



Tdblel 



Examples of compounds represented by 




formula (1) 


R 


Molecular Weight : MS 




(m/2) 


H 


483(M4.1)^ 


CH3 


497 (M+1)* 
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Table 1 (continued) 



Examples of compounds represented t>y 




formula (1) 


R 


Moiecutar Weight : MS 




(m/t) 




510 (M)* 




524 (M)* 


n-C4H9 


538 (M)* 



As the Ipids for preparation of liposomes, mention is made of phospholipids, gtyceroglycofipids. and sphingogtycol- 
ipids among which phospholipids are preferably used. Examples of such phospholipids include natural or synthetic 

f5 phospholipids such as phosphatidylcholine, phosphatidytethandamine. phosphatidytserine, phosphatidic acid, phos- 
phatidylgycerol, phosphatidylinositol, iysophosphatldylcholine, sphingomyelin, egg ydk lecithin and soyt>ean lecithin, 
as well as hydrogenated phospholipids etc 

The glycerogiycoliptds include suHoxyritx^syldiglyceride, diglycosyldiglyceride. digalactosyldtglyceride. galactos- 
yidiglyceride, glycosyldiglyceride. etc. 

20 The sphingoglycolipids include galactosylcerebroside. tactosylserebroside, ganglioside etc. These are used singly 
or in combinaton. If necessary, sterols such as cholesterol as menrtome stabilizer, tocopherol, etc. as antioxidant, 
stearytamine. dicety^hosphate, ganglioside. etc. as charged substances, may be used in addition to the lipid compo- 
nent 

Modification of the surfaces of liposomes with a non-ionic surface active agent, cationic surface active agent, ard- 
25 ontc surface active agerrt. polysaccharides and derivatives thereof, polyoxyethyfene derivatives etc. can t)e carried out 
arbitrarily Further nxxlification of the surfaces of liposomes with antibodies, proteins, peptides, aliphatic acids etc. can 
be applied for the purpose of targeting. The solution used for suspending liposomes may be an acid, alkali, various buff- 
ers, physiological saline, amino add infusions etc. in addition to water. Further, antioxidants such as citric add. ascoibtc 
acid, cysteine, ethylenediaminetetraacetic acid (EDTA) etc. may also be added. Furthermore, preservatives such as 
30 paraben. chlorobutanol. benzyl alcohol, propylene glycol etc. may also be added In adcfition. glycerin, glucose, sodium 
chloride etc. can also be added as agents for rendering tiie solution isotonic. 

For production of the liposome preparation of the present invention, a method of preparing a known liposome prep- 
aration can be used. The known method of preparing a liposome preparation indudes the liposome preparation mettiod 
of Bangham etal. (J. Md. Bid., 13, 238 (1965)), the ethand injection method (J. Cdl. Bid., fi& 621 (1975)), the Rench 
35 press method (FEBS Lea, 99. 210 (1979)), the freezing and thawing metiTod (Arch. Biochem. Biophys.. 212, 186 
(1981)). the reverse phase evaporation method (Proc. Nati. Acad. Sci. (USA). 75, 4194 (1978)). and the pH gradient 
method (Biochim. Biophys. Acta. Slfi. 294 (1985); Japanese Patent Application LakJ-Open Publication No. 
165.560y95). 

Among these methods, the pH gradient method has a large numt>er of advantages including, for example, high 
40 encapsulation efficiency of Compound (I) in the liposome, tiie uniform size of the resulting liposomes, a smaller amount 
of the remaining organic sdvent in the liposome suspension. The method of preparing the liposome preparation of the 
present invention by use of the pH gradient method is as follows: For example, the lipkls are dissolved in a solvent such 
as ether, ethand etc. and then placed in an round-bottomed flask, and the solvent is evaporated to form a fipkl film. 
Then, an acidic buffer is added to the film, followed by shaking and stirring to form larger muKiiameilar liposomes. The 
45 liposome partides are prepared by the extatston method etc. so that their average partide diameter is made e.g. about 
100 nm. After a weakly addc sdution d Compound (0 is added to ttiis liposome suspension, a suitable buffer is added 
so that the pH of the Oposome suspension is raised at about neutrality (the difference between the pH values of the lipo- 
some suspension before and after the rise of pH is preferably 3 or more). By the above operatfon, CompourxJ (I) can be 
encapsulated in the inside of the liposomes. 
50 Alternatively, liposomes can also k>e formed by dissolving Compound (I) the lipid component in aganic solvent 
such as ethand etc.. then evaporating the solvent off. and adding physk>logk:al saline thereto fdfowed by shaking and 
stirring. 

The liposome preparation of ttie present invention obtained by e.g. the methods descrfoed atx)ve can be used as 
such, but can also be lyophilized after adding fillers such as mannitd. lactose, glydne etc. depencfing on the ot^ject of 
55 use. storage condtions etc. Lyoprotectants stabilizefs such as glycerin etc. may also t>e added t)efore lyophilization. 

The liposon^ preparation of the present invention is used generally as an injectioa but can also t)e used as an oral 
dosage form, nasal dosage form, eye drop^ percutaneous dosage form, suppository, inhalation etc. by manufacturing 
the preparation into such forms. 
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Hereinafter, the Examples and Test Exanples of the present invention are showa 

The object of the liposome preparation of the present invention is to stabilize Compound (0 in blood and to increase 
its accumulation in tumors. 

5 BEST MODE FOR CARRYING OUT THE INVENTION 

Example 1 

phosphatidylcholine 0.7 g was dissolved in 5 ml ether, and the solvent was evaporated under reduced pressure to 
10 form a lipid film. 10 ml of 20 mM citrate buffer, pH 2.5 was added to it and shaken and stirred with a Vortex mixer. Fur- 
ther, this suspension was passed 5 times through 0.4 jim polycarbonate membrane filter. Further, the filtrate was 
passed 10 times through 0.1 ^m polycarbonate membrane filter. A 20 mM citrate buffer, pH 2.5 was added thereto to 
prepare a liposome suspension containing 50 mg/ml phosphatidylcholine. Separately, 200 mg lactose, 56 mg 
Na2HP04 • 12 HgO and 12 mg hydrous citric acid were added to 10 mg UCN-01, and the mixture was dissolved in a dis- 
15 tilled water to give 10 ml solution which was then introduced into a glass vial and lyophilized. After lyophilization, the 
glass vial was returned to normal pressure under a nitrogen stream and sealed to give a lyophilized product of UCN-01 
in it. To this lyophilized product was added 2 ml of the previously prepared liposome suspension. Further. 8 ml of 200 
mM Na2HP04 solution disodium phosphate was added thereto to adjust the pH to 7.4 so that UCN*01 was encapsu- 
lated in liposomes. 

20 

Example 2 

A liposome suspension was prepared in the same manner as in Example 1 except that the concentration of phos- 
phatidylcholine was made 40 mg/ml by changing the anrount of 20 mM citrate buffer, pH 2.5. S^arately. 200 mg of lac- 
25 tose, 56 mg of Na2HP04 • 12 HgO. and 12 mg of hydrous citric acid were added to 10 mg UCN-01, and a lyophilized 
product was prepared in the same manner as in Example 1 . To this lyophilized product was added 2 ml of the previously 
prepared liposome suspension. Further. 8 ml of 200 mM Na2HP04 solution was added thereto to adjust the pH to 7.4 
so that UCN-01 was encapsulated in liposomes. 

30 Example 3 

A liposome suspension was prepared in the same manner as in Example 1 except that the concentration of phos- 
phatidylcholine was made 30 mg/ml by changing the amount of 20 mM citrate buffer, pH 2.5. Separately. 200 mg of lac- 
tose, 56 mg of Na2HP04 • 12 HgO, and 12 mg of hydrous citric acid were added to 10 mg UCN-01, and a lyophilized 
35 product was prepared in the same manner as in Example 1 . To this lyophilized product was added 2 ml of the previously 
prepared liposome suspension. Further. 8 ml of 200 mM Na2HP04 solution was added thereto to adjust the pH to 7.4 
so that UCN-01 was encapsulated in liposomes. 

Example 4 

40 

A liposome suspension was prepared in the same manner as in Exarrple 1 except that the concentration of phos- 
phatidylcholine was made 25 mg/ml by changing the amount of 20 mM citrate buffer, pH 2.5. Separately, 200 mg of lac- 
tose. 56 mg of Na2HP04* 12 H2O. and 12 mg of hydrous citric add were added to 10 mg UCN-01. and a lyophilized 
product was prepared in the same manner as in Example 1 . To this lyophilized product was added 2 ml of the previously 
45 prepared liposome suspension. Further, 8 ml of 200 mM Na2HP04 solution was added thereto to adjust the pH to 7.4 
so that UCN-01 was encapsulated in liposomes. 

Example 5 

so A liposome suspension was prepared in the same manner as in Example 1 except that the concentration of phos- 
phatidylcholine was made 25 mgAnl by changing the amount of 20 mM citrate buffer. pH 2.5. 5 mg UCN-01 was dis- 
solved by adding 2 ml of the prepared liposome suspension. Further. 3 ml of 200 mM Na2HP04 solution was added 
thereto to adjust the pH to 7.4 so that UCN-01 was encapsulated in liposomes. 

55 Example 6 

A liposome suspension was prepared in the same manner as in Example 1 except that the concentration of phos- 
phatidylcholine was made 20 mg/M by changing the amount of 20 mM citrate buffer. pH 2.5. 5 mg UCN-01 was dis- 
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solv^by adding 2 ml of the prepared liposome suspension. Further. 3 ml of 200 mM Na2HP04 solution was added 
thereto to adjust the pH to 7.4 so that UCN-01 was enc£q>sulated in liposomes. 

Example 7 

.^A'ff?"' suspension was prepared in the same manner as in Exanrple 1 except that the concentration of phos- 
ptet^choline was made 15 vnghri by changing the amount of 20 mM citrate buffer. pH 2.5. 5 mg UCN-01 was dis- 
^Z.^ "^^ *® suspension. Further, 3 ml of 200 mM Na2HP04 solution was added 

thereto to aeljust the pH to 7.4 so that UCN-01 was encapsulated in liposomes. 

Example g 

Aliposome suspension was prepared in the same manner as in Example 1 except that the concentration of phos- 
phalidylcholine was made 12.5 mgAnI by changing the amount of 20 mM citrate buffer. pH 2.5. 5 mg UCN-01 was dis- 
solved by adding 2 ml of the prepared liposome suspension. Further. 3 ml of 200 mM Na2HP04 solution was added 
thereto to adjust the pH to 7.4 so that UCN-01 was encapsulated in Kposomes. 

Examatea 

5 mg UCN-01 and 100 mg phosphatidylcholine were dissolved in 15 ml ethanoi. The solvent was evaporated under 
reduced pressure whereby a lipid film was formed. 1 ml of 5 weight-% glucose was added thereto and shaken and 
cr^S * ^fu!!!'®'- ™* suspension was passed 4 times through 0.4 fim polycarbonate membrane 

filter. Further, the fiHrate was passed 10 times through 0.1 ^m polycaibonate mentirane filter so that UCN-01 was 
encapsulated in I^Msomes. 

TestExamnlal 

Each of the UCN-01 encapsJalIng liposomes prepared in Examples 1 to 8 wasfiltered through 0.45 nm membrane 
2 IS *e "^se of the liposomes of Examples 1 to 4. l ml of 200 mM disodium phosphate- 

20 mM otiate buffer. pH 7.4 was added there and the mixtures was mixed with 1 ml of liposome suspension These lioo- 
somes were uttracentrifuged (1 10.000 x g. i hour) at 10 'C . The phospholipid beibre and after filtration, and the ph^ 
pholipid in the supematant after uHracentrifugation. were quantified by the enzyme method [Practical Oinical Chenistry 
(enl^ed edition). 580 (1 982)] using Oetenniner PL (KYOWA MEDEX CO.. LTD.). m addWoa UCN01 beibre and after 
utration. and UCN-01 in the supernatant after uHracentrifugation. were quantified by high peifbnnance liquid chroma- 
tography. The encapsulation efficiency was calculated by the following formya. 

Encapsulation efficiency (%) = ((A - B)/(C - D)] / (E/F) x 100 

A: Concentration of UCN-01 in the filtrate after fiHiation (mgAiil) 

B: Concentration of UCN-01 in the supernatant after uHracentrifugation (mg/nH) 

C: Concentration of the phospholipid in the filtrate after filtration (mg/ml) 

D: Concentration of the phospholipid in the ultracentrifuged supernatant (mgAni) 

E: Concentration of UCN-01 in the suspension before fOtiation (mg/hil) 

F: Concentration of the phospholipid in the suspension before filtration (mg/M) 

Analytical Conditions for Hinh Pettennanni> Uouid Chmmatnff mp^ 

Column: Capsule pack PAK CIS UG120 (SHISEID Ca. Ltd.) S-5. 4.6 nm x 250 mm 

Mobile phase: 20 mM Tris-Ha buffer. pH 9.0 : acetonitriia : tatrahydrofuran - 60 : 22 : 18 (parts by voluine) 

Flow rate: 0.8 mVimn. . / /- 

Column temperature: 25 "C. 

Detection wavelength: 285 nm. 

The results are shown in Table 2. 
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Table 2 



Encapsulation efficiency of UCN-01 



OaiTipiO 


Encapsulation efficiency 
of UCN-01 (%) 


Example 1 


108.3 


Example 2 


98.1 


Examples 


81.8 


Example 4 


68.4 


Example 5 


101.6 


Example 6 


91.8 


Example 7 


78.7 


Example 8 


56.8 



20 

TestExamDla2 

To determine the leakage of UCN-01 from liposomes, a UCN-01 encapsulating liposome suspension prepared in 
the same manner as in Example 1 was introduced into a vial and sealed with a rubber stopper. Obtained sanples were 
25 stored at different temperatures of 5 ^C, 25 •C. and 37 ^C. respectively, and the change with time of encapsulation effi- 
ciency of UCN-01 was detennined. The method of determining the encapsulation efficiency was earned out in the same 
manner as in Test Example 1 . 

The results are shown in Table 3. 

30 

Table 3 



Change with Time of Encapsulation effi- 
ciency of Inclusion of UCN-01 


Time 


Encapsulation efficiency (%) 




5*0 


25 •C 


37*0 


0 


108.2 


108.2 


108.2 


1 


93.0 


99.3 


102.8 


3 


114.9 


96.2 


101.5 


6 


99.2 


95.1 


100.8 


24 


93.2 


96.5 


88.6 



45 

As can be seen from Table 2, the liposome preparations of the present Invention indicate high encapsulation efTi- 
dency of UCN-01. In addition. Table 3 shows that the liposome preparations of the present invention are stable lipo- 
some preparations with less leakage of UCN-01 . 

so Example 10 

1 g phosphatidytcholtne was dissolved in 5 ml ether, and the solvent was evaporated under reduced pressure to 
form a Ipid film. 10 ml of 20 mM citrate buffer. pH 4.0 was added thereto and shaken and stirred with a Vortex mixer. 
Further, this suspension was passed 5 times through 0.4 jim polycartx)nate membrane filter. Further, the filtrate was 
55 passed 1 0 times through 0. 1 |xm polycarbonate membrane filter. A 20 mM citrate buffer. pH 4.0 was added thereto to 
prepare a liposome suspension containing 50 mg/ml phosphatidytehofine. Separately. 200 mg lactose. 56 mg 
Na2HP04 • 12 H2O and 12 mg hydrous citric add were added to 10 mg UCN-01. and Hs lyophiiized product was pre- 
pared in the same manner as in Example 1 . To this lyophiiized product was added 2 ml of the previously prepared lipo- 
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some suspension. Further. 8 ml of 28.2 mM aqueoi^ sodium hydroxide was added thereto to adjust the dH to 8 0 
that UCN-01 was included in Iposomes. k tuo.u 



Example ^ 



UCN-01 was encapsulated in liposomes in the same manner as in Example 10 &Bcepl that 1 2 g phosphatidylcho- 
line and 0.3 g cholesterol were used as the starting materials of the lipid f flm. 



Example 12 



UCN-01 was encapsulated in liposomes In the same manner as In Example 10 except that 1.2 g phosphatidylcho- 
IHL!'^!^ cholesterol and 0.4 g PEQ-DSPE (1.2Klistearoyl-sn^lycero^3.phosphoethanolamine-N.[poly-(ethy^^ 
col) 20001; a product of AVANTI FOUKH UPIDS INCORPORATION)) were used as the starting materials of the Itoid 



A liposome suspension was prepared in the same manner as in Example 1 0 except that the concentration of phos- 
phatidylcholine in the liposome suspension was made 35 mgArt by changing the amount o» 20 mM citrate buffer pH 
4.0. Separately, a lyophilized product of UCN-01 was prepared in the same manner as in Exanple 10. To this lyophifized 
product was added the prewously prepared liposome suspension so that UCN-01 was made 0.5 mgM A 8 ml of 10 4 
mM aqueous sodium hydroxide was added to 2 ml of this solution to adjust the pH to ao so that UCN-01 was encao- 
sulated in liposomes. 



Example 14- 



A liposome suspension and a lyophilized product of UCN-01 were prepared in the same manner as in Example 13 
THe Iposome suspension was added to this lyophilized product so that UCN-01 was made 0.05 mgM A 8 nH of 9 0 
mM aqueous socfium hydroxide was added to 2 mi of this solution to adjust ttie pH to 8.0 so that UCN-01 was encao- 
sulated in liposomes. 



Example IS 



A liposome suspension and a lyophilized product of UCN-01 were prepared in the same manner as in Example 1 3 
The liposome suspension was added to this lyophilized product so that UCN-01 was made 0.005 mg/rnl A 8 ml of 9 0 
mM aqueous sodium hydroxide was added to 2 ml of this solution to adjust the pH to 8.0 so that UCN-01 was encap- 
sulated in liposomes. 



Example 16 



UCN-01 was encapsulated in Iposomes in the same manner as in Example 13 except that 0.2 |im polycarbonate 
membrane filter was used in place of the 0.1 |mi polycarbonate membrane filter to prepare a liposome suspension. 



Example 17 



A liposome susp«»ision and a lyophilized product of UCN-01 wee prepared in the same manner as in Example 16 
TTie Iposome suspension was added to this lyophilized product so that UCN-01 was made 0.05 mgM. A 8 ml of 9 0 
mM aqueous sodun hyctodde was added to 2 ml of this solution to adjust the pH to ao so that UCN-01 was encap- 
sulated in lipoGomes. 

Example 18 



A liposome suspension and d lyophilized product of UCNOl were prepared in the same manner as in Example 16. 
The liposome suspension was added to this lyophilized product so that UCN-01 was made 0.005 mg/ml A 8 ml of 9 0 
mM aqueous sodium was added to 2 ml of this solution to acQust the pH to 8.0 so that UCN-01 was encapsulated in 
liposomes. 
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Example 19 

0.9 g phosphatidylcholine and 0. 1 g phosphatidylelhanolamlne were evaporated in 5 ml chloroform, and the solvent 
was distilled off under reduced pressure whereby a lipid film was formed. 10 ml of 20 mM dlrate buffer. pH 4.0 was 

5 added thereto and shaken and stinted with a Vortex mixer. This suspension was passed 5 times through 0.4 \itn poly- 
cartx)nate membrane filter. Further, the filtrate was passed 1 0 times through 0. 1 nm polycarbonate membrane filter. 20 
mM citrate buffer. pH 4.0 was added thereto to prepare a liposome suspension containing 45 mgAnI phosphatidylcho- 
line. Separately, a lyophilized product of UCN-01 was prepared in the same manner as in Example 10. To this lyophi- 
llzed product was added the previously prepared liposome suspension so that UCN-01 was made 0.5 mg/ml. A 8 ml of 

10 10.4 mM aqueous sodium hydroxide was added to 2 ml of this solution to adjust the pH to 8.0 so that UCN-01 was 
encapsulated in liposomes. 

Example 20 

15 A liposome suspension and a lyophilized product of UCN-01 were prepared in the same manner as In Example 1 9. 
The liposome suspension was added to this lyophilized product so that UCN-01 was nrade 0.05 mg/ml. A 8 ml of 9.0 
mM aqueous sodium hydroxide was added to 2 ml of this solution to adjust the pH to ao so that UCN-01 was encap- 
sulated in liposomes. 

20 Example 21 

A liposome suspension and a lyophilized product of UCN-01 were prepared in the same manner as in Example 19. 
The liposome suspension was added to this lyophilized product so that UGN-OI was made 0.005 mg/ml. A 8 ml of 9.0 
mM aqueous sodum hydroxide was added to 2 ml of this solution to adjust the pH to 8.0 so that UCN-01 was encap- 
25 sulated in tfposomesw 

Exqmple gg 

0.7 g phosphatidylcholine and 0.3 g phosphatidylgycerol were dissolved in 5 ml chloroform, and the solvent was 
30 evaporated under reduced pressure whereby a lipid film was formed. 10 ml of 20 mM citrate buffer. pH 4.0 was added 
thereto and shaken and stirred with a Vortex mixer. This suspension was passed 5 times through 0.4 ^m polycartx)nate 
membrane filter. Further, the filtrate was passed 1 0 times through 0. 1 urn polycartx>nate membrane filter. A 20 mM cit- 
rate buffer. pH 4.0 was added thereto to prepare a liposome suspension containing 35 mg/ml phosphatidylcholine. Sep- 
arately, a lyophilized product of UCN-01 was prepared in the same manner as in Example 1 0. To this lyophilized product 
35 was added the prevfously prepared liposome suspension so that UCN-OI was made 0.5 mg/ml. 8 ml off 10.4 mM aque- 
ous sodium hydroxide was added to 2 ml of this solution to acQust the pH to 8.0 so that UCN-01 was encapsulated in 
lfX)somes. 

Example 23 

40 

A liposome suspension and a lyopWIIzed product of UCr^l were prepared in the same manner as In Example 22. 
The liposome suspension was added to this lyophilized product such that UCN-01 was made 0.05 mg/ml. A 8 ml of 9.0 
mM aqueous sodium hydroxide was added to 2 ml of this solution to adjust the pH to 8.0 so that UCN-01 was encap- 
sulated in lfx>some& 

45 

Example 84 

A liposome suspension and a lyophilized product of UCN-01 were prepared in the same manner as in Example 22. 
The liposome suspension was added to tNs lyophilized product so that UCN-01 was made 0.005 mg/ml. A 8 ml of 9.0 
so mM aqueous sodium hydroxide was added to 2 ml of this solution to adjust the pH to 8.0 so that UCN-01 was encap- 
sulated in liposomes. 

Example 25 

55 UCN-01 was encapsulated in liposomes in the same manner as in Example 22 except that 0.7 g phosphatidylcho- 
line and 0.3 g cholesterol were used as the starting materials of the lipid film 
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A liposome suspension and a lyophitaed product of UCN-01 were prepared in the same manner as in Example 25. 
The Iposome suspension was added to this lyophilized product so that UCN-01 was made 0.05 mg/ml. A 8 ml of 9.0 
mM aqueous socfium hydroxide was added to 2 ml of this soMion to adjust the pH to 8.0 so that UCN-01 was encap- 
sulated in liposomes. 

Example 27 

A Iposome suspension and a lyophilized product of UCN-01 were prepared in the same manner as in Example 25. 
The liposome suspension was added to this lyophilized product so that UCN-01 was made 0.005 mg/nH. A 8 ml of 9.0 
mM aqueous socfium hydroxide was added to 2 ml of this solution to adjust the pH to 8.0 so that UChM)1 was encap- 
sulated in liposomes. 

TestExamolea 

The UCN-01 encapsulating liposomes prepared in Examples 10 to 12 were treated in the same manner as In Test 
Example 1 and the encapsulation efficiency of UCN-01 in each liposome was examined. The results are shown in Table 



Table 4 



Encapsulation eff idency of UCN-01 (%) 


Sample 


Encapsulation efficiency 




of UCN-01 (%) 


Example 10 


100.0 


Example 11 


85.7 


Example 12 


82.9 



Test Example 4 

The UCN-01 encapsulating liposomes prepared in Examples 13 to 27 were ultracentrrfuged (1 10.000 x g. 2 hours) 
at 10 •C. UCN-01 before uHracentrifugation. and UCN-01 in the stpernatant after ultracentrifugation, were quantified 
by high performance liquid chromatography. The encapsulation efficiency was calculated by the IbOowing formula: 

Encapsulation efficiency of UCN-01 (%) » (B • A) x lOO/B 

A: Concentration of UCN-01 in the ultracentrifuged supernatant (mg/ml) 

B: Concentration of UCN-01 in the suspension before ultracentrifugalion (n^ml) 

Analytical Conditions for Hioh Pertemiance Uo uid Chromatooraptw 

Column: YMC AM-312. 6.00 mm diameter x 150 mm length (manufactured by YMC Ca, Ltd.). 

Mobile phase: 0.05 M phosphate buffer (plus 0.1 % triethylamine), pH 7.3 : acetonitrile =1:1 (part by volume). 

Row rate: 1 .0 ml/min. 

Column temperature: 25 *C. 

Detection: Excitation wavelength 310 nm. Emission wavelength 410 nm. 
The results are shown in Table 5. 
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Tables 



Encapsulation effictency of UCN-01 



Sannpio 


Encapsulation effictency 
of UCN-01 (%) 


Example 13 


98.7 


Example 14 


99.0 


Example 15 


96.8 


Example 16 


99.2 


Example 17 


99.2 


Example 18 


94.0 


Example 19 


99.9 


Example 20 


99.7 


Example 21 


88.5 


Example 22 


98.9 


Example 23 


99.4 


Example 24 


100.0 


Example 25 


99.6 


Exarrple 26 


99.4 


Example 27 


92.0 



INDUSTRIAL APPLICABILITY 

According to the present invention, there is provided a liposome preparation in which a medically useful indolocar- 
bazole derivative has been included. 

Claims 

1 . A liposome preparation characterized by encapsulating indolocart)azole derivatives represented by formula (I): 

H 




NH 

(wherein R represents hydrogen or lower alkyf) into a liposome comprising lipids. 
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A rposome preparation aocording to daim 1 wherein lipids is phosphof^sids. 
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